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Plate 1224. Left: Cystopteris fragilis var. protrusa, Ann Arbor Twp., Washtenaw 
Co., Mich.,n = 42. Right: C. f. var. mackayii, Plymouth Twp., Wayne Co., Mich., 
n = 84, 
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A DIPLOID VARIETY IN THE CYSTOPTERIS 
FRAGILIS COMPLEX 


W. H. Waaener, Jr. anp Dae J. HAGENAH 


THE mere perusal of floristic manuals gives no clue, as a 
rule, to the genetic significance of many “varieties’’ listed. 
For example, sometimes so-called ‘‘varieties” are just growth- 
forms, some of them even the result of injuries. On the con- 
trary, many plants assigned this category possess phylogenetic 
importance, and in some cases have proved to be genetically 
isolated from other varieties of the same species. Observations 
on the ferns included in the Cystopteris fragilis complex over 
the last twenty years indicate more and more strongly that 
some of the ‘varieties’’ may have considerable phylogenetic 
significance—in fact there is substantial evidence that some 
may merit interpretation as species rather than as varieties. 
Excluding those which presently seem to have but little or no 
importance in forming the populations of northeastern North 
American Cystopteris, there are eight taxa which warrant study 
to determine their inter-relationships, namely C. bulbifera (L.) 
Bernh., C. dickieana Sim, C. fragilis (L.) Bernh. var. fragilis, 
C. f. var. laurentiana Weath., C. f. var. mackayii Lawson, C. f. 
var. protrusz Weath., C. f. var. simulans (Weath.) McGregor, 
and C. f. var. tennesseensis (Shaver) McGregor. Chromosome 
numbers of all of these forms have not been determined, but 
those which have been found in previous studies indicated 
that there might exist a diploid variety of C. fragilis with a 
chromosome number of n = 42, since the populations investi- 
gated have yielded numbers of n = 84 and 126, i.e., tetraploid 
and hexaploid respectively. The writers have now found such 
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a diploid variety for the first time, as will be herein reported. 
We have also studied some of the differences between the two 
common eastern American varieties, mackayii and protrusa, 
which are reputed to intergrade with each other. The evidence 
to be presented here indicates that they may not actually be 
able to intergrade, at least in the usual sense. 

For making us the loan of the large Gray Herbarium series 
of these plants, we wish to acknowledge the kindness of Reed 
C. Rollins. We thank also Edgar T. Wherry and Conrad V. 
Morton for their assistance in various ways. 

DIPLOID VARIETY OF C. FRAGILIS: A number of new chromosome 
data were presented for these ferns in an earlier article (Wagner, 
1955). Two bulblet-producing, suspectedly hybrid, taxa, var. 
simulans and a plant that was tentatively identified as var. 
tennesseensis from the Lake Superior region, were found to possess 
chromosome complements of n = 84 and n = 126 respectively. 
Although the chromosome numbers heretofore known for the 
putative parents satisfied an allopolyploid hypothesis for the 
hexaploid ‘“‘var. tennesseensis,” the number known in ‘“‘var. 
simulans’’ was inconsistent. If the latter were an allopolyploid, 
the fact that the lowest number thus far reported for C. fragilis 
or any of its known varieties was n = 84 did not conform. 
The possibility was indeed recognized, however, that there 
might exist now or might have existed at some time in the past 
more primitive populations of C. fragilis in which the chromo- 
some number was diploid, i.e., n = 42, as it is in C. bulbifera.' 

We wish to report living populations of C. fragilis found 
in late spring, 1955, that do show the predicted number of 
n = 42. During the course of his investigations of spores in 
the genus Cystopteris, one of us (Hagenah) noticed that unusually 
small-sized spores occurred in certain collections of this complex 
that were found in terrestrial situations growing on soil rather 
than epipetrically on rocks. We decided to make cytological 

1 Prediction of the possible existence, present or past, of diploid C. fragilis had 
already been anticipated by Manton (1950, pp. 121, 122) on different grounds, specifi- 
cally that two chromosome numbers were known in British and European C. fragilis, 
n = 84and 126. She wrote that “The relationship between numbers as different as 
126 and 84 may not at first leap to the eye, yet we can hardly doubt that we are 
dealing with the upper members of a polyploid series, the lower ones of which are still 


to seek. Ifa form with a gametic number of 42 could be found we should have simple 
series of 42, 84, and 126. .. . It may be that the diploid is extinct." 
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Fig. 1. Meiotic squashes showing n = 42. a. Cystopteris fragilis var. protrusa, 
Washtenaw Co., Mich: a). East of Wylie and Portage Lake Rds., Dexter Township; 
a@. Cascade Glen, near Huron River Drive, Ann Arbor Twp.; as. Dexter-Huron 
Municipal Park, Scio Twp. b. C. bulbifera, Thuja swamp, ca. 4 mi. west of Lyons, 
Ionia Co., Mich. 


observations on such populations, as they occur in southern 
Michigan, as soon as the unfolding crosiers of spring formed 
sori of sufficient size and development to make chromosome 
counts feasible. In late May, therefore, a preliminary field 
trip was made, and collections of fixed cytological material and 
voucher specimens were obtained from two terrestrial popula- 
tions, one occurring in Lyndon Township, the other in Scio 
Township, in Washtenaw County, not far from Ann Arbor. 
The former collection was the first examined: it proved disap- 
pointing, the results showing clearly n = 84 at meiosis, the 
same number that had been found in all other North American 
populations thus far investigated with the exception of the 
glandular bulblet-bearing plant from the Great Lakes region. 
The matter was temporarily dropped at this point, and the 
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other collection was not examined for almost a week; but when 
observations were made of the latter, the sought-for number was 
obtained, and meiotic squashes demonstrated that the chromo- 
some number was n = 42 (fig. 1). 

An attempt was subsequently made to find out whether other 
terrestrial populations in the vicinity of Ann Arbor could be 
located of both types, the tetraploid and diploid, and it was 
especially attempted to determine whether the 84-numbered 
forms could be separated in the field from the 42-numbered ones. 
During the following month, three more populations were 
found of the diploid, and four more of the tetraploid. A list 
of them (plus two more records of Cystopteris bulbifera) is given 
in Table I. 

VARIETIES MACKAYII AND PROTRUSA: It was soon obvious that 
the tetraploid terrestrial populations represent the taxon C. 
fragilis var. mackayii and the diploids var. protrusa. These 
two varieties are considered to be endemic to northeastern 
North American, and they were carefully described and dis- 
tinguished by Weatherby in 1935, whose treatment has been 
followed by all subsequent authors. Both of these varieties 
differ from the typical one of the species in having indusia of 
considerably smaller size, the margins of which are nearly 
entire rather than deeply cleft. Weatherby (op. cit.) distin- 
guished his var. protrusa from var. mackayii on the basis pri- 
marily of its rhizome and the shape of its pinnae. From the 
present studies it is now possible to give three additional con- 
trasts—their chromosome numbers, the coloration of their 
stipes, and the laminar textures. 

If there are real differences in the respective habitats of the 
populations of var. mackayii and var. protrusa that grow on 
the ground, it is not readily obvious in southern Michigan. 
It was hoped that there might be evident and consistent dif- 
ferences, but both of the taxa occur in rich woods of the same 
aspect, shaded by oaks, hickories, maples, and elms, and growing 
in more or less loamy soil. Poison ivy (Rhus radicans) is a 
frequent associate. Their herbaceous neighbors in the counties 
near Ann Arbor and Detroit commonly include Laportea vana- 
densis, Aster spp., Eupatorium spp., and Thalictrum dasycarpum 
in the fall; and in the spring such rich-woods plants as Fry- 
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thronium americanum, Dentaria laciniata, and Podophyllum pelta- 
tum. In some soils the rhizomes grow nearly or quite super- 
ficially on the surface of the ground; in others they may be 
buried except for their apices. The only real difference we have 
been able to detect between the habitats of the two taxa is that 
var. mackayii apparently has a much greater amplitude in habitat 
tolerance than var. protrusa. Variety mackayii may occur 
perched up on old logs and woody roots. In the other variety 
such an occurrence has never been found: all of the populations 
thus far observed have been growing directly in soil at the level 
of the ground. Variety mackayii not only grows on logs and 
roots, but will also be found on more or less dry, and sometimes 
rather exposed, soil road-banks, and, as is well known, grows 
also readily on rock cliffs, directly in the crevices of the rock. 

One of the sharpest distinctions observed in Michigan material 
of the two taxa involves the relative development of the pig- 
mentation of the petioles. The varieties are illustrated side- 
by-side in Plate 1224. In var. mackayii the stipes are mostly 
shiny dark-chestnut in color, at least in the lower half. (Typical 
C. fragilis var. fragilis from Europe and N. America also com- 
monly possesses this coloration). Very young leaves that were 
collected and pressed in the early springtime may lack this 
pigmentation, but only one herbarium specimen that appears 
to be typical var. mackayit in the Gray Herbarium series has 
been seen which appears to be devoid of the pigmentation in 
the mature state of the leaf (‘‘mature’’ in the sense of having 
fully developed, sporiferous sori.) This is a collection made 
on the Tennessee River cliffs, opposite Knoxville, by Wherry 
and Benedict. However, in general, in large, well-developed 
fronds, the dark coloration of var. mackayii may extend even 
to the first pair of pinnae or sometimes even beyond. The 
smaller the frond, as a rule, the less extensive is the relative 
development of the coloration. Judging from the photograph 
of the Type of var. mackayit in the Gray Herbarium (Mill 
Brook, N. E. Dalhousie, Pictou, Nova Scotia, July 30, 1875, 
A. H. Mackay) the pigmentation of its petioles is the same. 
In var. protrusa, by contrast, the stipes are generally merely 
greenish or straw-colored. The dark coloration like that in 
var. mackayii occurs only at the very base of the stipe, running 
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at most only a centimeter up the petiole. Some individuals 
may have more extensive pigmentation of the stipes, but the 
color is pale-brownish at most. Also injuries sometimes appear 
to stimulate dark pigmentation to be produced in certain sectors 
of the petiole. But the rich, dark chestnut-brown of var. 
mackaytit has not been observed. 

The thicker texture of var. mackayii may be used to dis- 
tinguish it from var. protrusa in the field, especially at the time 
of spore formation in the spring. On the herbarium sheet, 
moreover, the distinctions remain in this respect, although not 
so obviously: the pinnae of var. mackayii tend to have a hard 
“feel’”’ as compared with those of specimens of var. protrusa. 
The leaves of living plants of var. mackayii stand much more 
rigidly upright, and they resist wilting after collection much 
more than do those of var. protrusa. Also the leaves of var. 
mackayti are considerably less fragile, and they do not tend 
to break at the base as do those of var. protrusa. 

As is well shown in the typical examples in Plate 1224, the 
pinnae in var. mackayii are generally narrower and more remote 
than those of the other in fronds of equal size growing in com- 
parable situations. The leaves of var. protrusa, on the contrary, 
are more ample and have a somewhat “feathery’’ appearance. 
The latter aspect is due to the fact that the basal secondary 
segments of var. protrusa tend to have definite petiolules, as 
pointed out by Weatherby in his original description. The 
lowest segments of var. mackayii are mostly more broadly based, 
and the segments themselves conform in general to Weatherby’s 
description of being only shallowly toothed or lobed, and with 
a broad, rounded apex, and if more deeply lobed often lanceolate 
or oblong-lanceolate. The pinnules of var. protrusa are more 
sharply toothed or have more pointed lobes, and they are broader, 
being usually ovate-lanceolate to deltoid-ovate. 


Taste I. New Curomosome Counts in CysTorreris 


C. bulbifera (L.) Bernh. n 
aa swamp, ca. 4 mi. W of Lyons, Ionia Co., Mich., June 7 (Wagner 
Rocky woods, Grand Ledge, Eaton Co., Mich., June 7 (Wagner 8078).. 

C. fragilis var. mackayii Lawson 
Thuja swamp, south of Levering, Emmet Co., Mich., June 24 (Wagner 
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Thuja swamp, ca. 4 mi. W of Lyons, Ionia Co., Mich., June 7 (Wagaer 


NN ins aha ME ds na sh na nes ks hi ee ¢ in =) ina 
Rich woods, near Beck and Plymouth Rds., Wayne Co., Mich., May 27 
(Wanntl Give)... .ctsieii... .o3 : S4 
Roadbank, Embury Rd., near Joslin Lake Rad., Lyndon Twp., Washtinaw 
Co., Mich. (Wagner 8071) sip w ele tealS an ge ; jue 
Rock cliffs near Grand Ledge, Eaton Co., Mich., June 7 (Wigner 
gy MOM ete >: | os 397 fs 7 Seah ees . 84 


C. f. var. protrusa Weatherby 
Rich woods, Eberwhite’s Woods, Ann Arbor, Washtenaw Co., Mich., 


Te CE ee. ake. MRS 5 «us 5c es mgs aoe « otis ar 
Rich woods, Cascade Glen, Huron R. Drive, Ann Arbor Twp., Wash- 
tenaw Co., Mich., May 27 (Wagner SEs ee 42 
Dexter-Huron Park, Scio Twp., Washtenaw Co., Mich., May 20 (Wagner 
RRB a eo ish Se: ata et 42 
East of Wylie and Portage Lake Rads., Dexter Twp., May 29 (Wagner 
Nl sk eo a ai ee ale . 42 


The rhizomes of the two entities are usually quite unlike, 
and most authors have emphasized this difference. Those of 
var. mackayii generally have very short internodes, the leaves 
being borne in juxtaposition, and those of var. protrusa have 
very long internodes, the leaves being, accordingly, very widely 
separated. In the latter taxon the shoot apex protrudes usually 
a couple of centimeters, at least, beyond the leaves. This 
condition does not show of course so well in the fall and winter, 
and it should be pointed out that when the leaves are not present 
the individual stems of the two entities can occasionally be 
confused. For example, certain individuals of soil-grown plants 
of var. mackayii may have long lateral branches, the internodes 
of which are as long as those of var. protrusa or nearly so. Weath- 
erby has already noted (op. cit.) that individual specimens of 
another taxon (simulans) may have repent rootstocks as long 
and as sparsely covered with old leaf bases as those in var. 
protrusa under unusual conditions of growth “such as, perhaps, 
the burying of the plant under leaf-mold or earth.’”’ We should 
like to caution collectors that the same phenomenon may also 
take place in var. mackayii as well, and we have some fine 
examples collected along roadbanks on Roe Road, Lyndon 
Township, Washtenaw Co., Michigan on September 11, 1955, 
some of the branches of which have internodes that are fully 
as long as those that are characteristic in var. protrusa. 

piscussion: The two taxa under consideration here may be 
separated by an ensemble of four morphological characters 
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(internodal length of rhizomes, coloration of stipes, texture of the 
laminae, and cutting of the leaves) and by the cytological 
difference in chromosome number. Although any one of the 
morphological characters may overlap in some cases in the two 
entities, as a group the morphological characters “hold together”’ 
sufficiently to make their identification dependable. The dif- 
ference in chromosome number indicates that in all probability 
the plants do not “intergrade” in the genetical sense. (The 
possibility exists, however, of solitary intermediate, sterile, 
triploid hybrids arising, and forming clones, and we should 
probably seek such forms where the parents grow in proximity.) 
The two taxa are almost undoubtedly well isolated from each 
other because of their different genomes, and steady and gradual 
gene exchange between them is unlikely. 

The diploid protrusa is a southern variety primarily, ranging 
considerably south of the known tetraploid taxa in the Cystop- 
teris fragilis complex; it apparently gets no further north than 
southeastern New York and Minnesota. In Michigan it appears 
to be confined to the southern part of the state. Taxon mackayii 
extends in the east only as far south as North Carolina, Tennessee, 
and Missouri, and there only in the uplands, while protrusa 
ranges as far south as Alabama and Louisiana. Mackayii may 
be found northward all the way to the Canadian borders, ex- 
tending at least into southern Quebec. In Michigan it ranges 
throughout the state, including the Upper Peninsula. 

The question of the taxonomic interpretation of these two 
taxa is now emphasized by the recent conclusion of Léve that 
when different chromosome numbers are met with in morpho- 
logically distinguishable types, those types should be considered 
not as “intraspecific chromosome races’ but as distinct species. 
Should “var. protrusa” and “var. mackayii’” be regarded as 
species? Due to the sterility barrier of different chromosome 
numbers, such types are not classifiable, according to Léve 
(1955) as subspecies or varieties only, but they should be clas- 
sified instead into the category of separate species. In the 
present case, there is no question that real morphological (and, 
judging from what is known of their ranges and habitat ampli- 
tudes, physiological as well) differences do exist between the 
taxa protrusa and mackayii. It is conceivable, therefore, that 
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we shall in the future be led to interpret them as distinct species, 
coordinate with C. bulbifera and C. montana. However, it 
would be premature to take this action until the whole world- 
wide complex is subjected to examination, and we hope that 
such a broad investigation will materialize. 


SUMMARY 


Earlier studies of the Cystopteris fragilis complex led to a 
prediction that a diploid variety might exist. Such a diploid 
has now been found, with n = 42, in terrestrial habitats in 
southern Michigan. The diploid is var. protrusa Weatherby; 
but a tetraploid in the same region is var. mackayii Lawson. 
Studies of these two taxa revealed some distinctions not hereto- 
fore emphasized, and they may be separated by the following 
ensemble of characters: (a) internodal length of stems; (b) 
coloration of petioles; (c) texture of laminae; and (d) cutting 
of leaf-blades. Since the taxa are well isolated by their different 
genomes, and since they are readily distinguished morphologically, 
they may constitute distinct species.—UNIVERSITY OF MICHIGAN, 
ANN ARBOR, AND CRANBROOK INSTITUTE OF SCIENCE, BLOOM- 
FIELD HILLS, MICHIGAN. 
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ON AUTHORS’ CITATIONS IN PLANT NAMES 
H. A. GLEASON 


At my left hand as I write I see printed the binomial Toman- 
thera auriculata (Michaux) Rafinesque; four words and two 
parentheses in a binomial. At my right is a copy of the Inter- 
national Code of Nomenclature opened at Section 7, which 
deals with the ‘citation of authors’ names and of literature for 
purposes of precision.”’ Possibly we may learn something about 
author-citations if we read these rules carefully. 

The purpose of the whole section is shown in Article 46 of the 
Code: ‘For the indication of the name of a group to be accurate 
and complete, and in order that the date may be readily verified, 
it is necessary to cite the author who first published the name in 
question.” 

We next turn to Article 27: “Names of species are binary 
combinations consisting of the name of the genus followed by a 
single specific epithet.’”’ Tomanthera auriculala seems to meet 
this requirement perfectly; it is complete. I look again at the 
book at my left and observe that I have copied the name ac- 
curately. My spelling and capitalization are precisely that of 
the printed page. I have achieved completeness and accuracy 
without the citation of either Michaux or Rafinesque. 

There is another stated purpose of the author-citation: ‘‘in 
order that the date may be readily verified.”” Both Michaux 
and Rafinesque published in the first half of the preceding 
century, but that does not tell me any exact date. In fact, 
no date has been given me which I should verify. Rafinesque 
published over a series of years and in many different places. 
The citation gives me no clue whatever as to either place or date. 
What date am I to verify and how can I verify it from the mere 
mention of two botanists’ names? 

If I wish to find the date of publication, I turn conveniently 
to the Index Kewensis. There I find, under Tomanthera auricu- 
lata, a reference to New Flora of America, by Rafinesque, and 
in that book I find another reference to Gerardia auriculata 
Michx. For the latter, the Index Kewensis again gives me a 
reference to Flora Boreali-Americana. From the title pages of 
these two works I learn supposed dates of publication, but 
experience has taught me that title-page dates are not always 
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correct. I find some solace, however, in Article 45 of the Code, 
which tells me that these cates must be regarded as correct 
“in the absence of proof to the contrary.” 

In short, the only functions of author-citations which are 
stated in the Code are not achieved by citation of these twe 
names. Completeness is already obvious; accuracy and dates 
are determined only by consulting the original publications. 
As a fulfillment of the stated purposes, the citations are a failure. 

There is still another feature of Article 46 of the Code in its 
phrase: “the author who first published the name in question.” 
In Tomanthera auriculata we do learn from the author-citation 
that it was Rafinescue; Michaux had nothing to do with “the 
name in question.” Additional parenthetical citation of Mich- 
aux is required by Article 49 of the Code. And why is the name 
“in question”? It seems to me to be a perfectly valid name. 
There might be a question about the validity of the species to 
which the name is attached, and there is a question whether 
the species should be segregated from Gerardia, but the name 
itself seems to be beyond reproach. 

I have quoted verbatim from the Code and trust that I have 
demonstrated that the only functions of citations which are 
mentioned by the Code are not fulfilled by them. There is one 
important use not mentioned in the Code: an author-citation 
is the most convenient way of distinguishing between homonyms. 
If the reader knows the period during which the cited authors 
worked, he may be able to distinguish the later homonym from 
the earlier. This may be useful in monographic works, where 
the accuracy of the author’s opinion is subject to check by the 
reader, but in such works full citations to page and date are 
commonly given. In manuals and other general works, where 
plant names are merely being used, homonyms need not appear, 
being invalid. 

Notwithstanding my cavil, there must be some good in author- 
citations, otherwise they would not have been used so generally 
and for such a long time. If one looks into the subject, he will 
soon find that they are a source of bits of information which 
vary from one citation to another. He will also find that their 
significance and apparently their purpose has gradually changed 
during the past two centuries. 

Can a citation ever indicate the discoverer of the plant and 
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nothing more? I know of one example in particular which | 
shall not mention, in which the discoverer, whose name is per- 
manently attached to the specific epithet as its author, has 
personally disclaimed any responsibility for the species, which he 
does not believe to be “‘good.”’ 

Can it ever indicate the person who merely suggested the 
name? Yes, many examples of this can be found and at least 
two are mentioned in the Code under Article 48. Spruce was 
a bryologist; his extensive Amazonian collections of flowering 
plants were studied, described, and published by Bentham and 
Hooker. It is probable that Spruce had no part in the iaunching 
of Hevetia flexilis (see the Code) except to suggest the specific 
epithet, which he had possibly done on his field label. 

Can it ever indicate the person who is responsible for an 
opinion on the taxonomic status of the plant? Such is the case 
whenever a specific or subspecific taxon is changed in rank or 
transferred to a different genus. Thus in Setiscapella cleistogama 
(Gray) Barnhart, the citation shows that Barnhart’s opinion 
on the classification of this plant differed from that of Gray, 
but does not show what or how great the difference was. This 
is brought out only by citation of the basonym Udricularia 
subulata var. cleistogama Gray and we still do not know why 
Setiscapella was used instead of Utricularia. 

Can it indicate a person who merely published the new binomial 
under his own authorship, but did not recognize the species as 
unnamed, or suggest the name, or compile the description? 
I believe that such citations exist and that some of them emanated 
from my former institution, but it would be difficult or impossible 
to prove one of them at the present time. 

Can a citation ever indicate merely vanity on the part of the 
author? My plant name and its citations must be fictitious, 
since I do not wish to malign a living botanist, but when Pyrus 
Malus « americana DC. is changed to Pyrus Malus var. americana 
(DC.) J. Doe, I can attribute such action and citation only to the 
personal vanity of Mr. Doe. 

And lastly, can a citation ever indicate a person who merely 
played with names of plants and rules of nomenclature, possibly 
without knowing the plants or even seeing specimens of them? 
Unfortunately yes, and there are hundreds or probably thousands 
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of instances in which the citation, wholly or in part, merely 
indicates the name of a nomenclaturist. 

The meaning of author-citations two centuries ago is easily 
ascertained by turning to almost any book of the time: We 
recall that botanical periodicals were then non-existent, that 
transactions of learned societies were few, and that almost all 
botanical publication was effected by books. A single author 
produced relatively few books in the course of his life. As 
time went on, it became customary for authors to deliver even 
small papers to the public, sometimes as small books, sometimes 
as articles in periodicals or transactions of societies. This 
tendency has become steadily more pronounced until today 
most taxonomic books are compendia or compilations or texts 
for students, produced of course after long and patient study 
and much careful research, while the description of ‘new’ 
species and monographic studies of genera and families are 
mostly published in some sort of a serial. 

Author-citations did not occur in the works of Linnaeus. 
Such citations as he gave were purely bibliographical and (in 
the Species Plantarum, at least) referred to other literature where 
the same kind of plant was discussed and where additional 
information about it could be had. The names of authors 
belonged not with the plant but with the books of which they were 
the authors. This same function continued in various works 
for more than a century, but tended to disappear as the number 
of useful works of reference increased. One of its last expres- 
sions is in Sargent’s Silva of North America. Under Ulmus 
americana, for example, there is reference not only to Linnaeus 
but tn forty-five other works where the plant is treated under 
this name and to several where it is also described under a dif- 
ferent name. To be sure, the Linnaean citation is placed first 
and provided with a date, while all the others follow in roughly 
chronological order. At the top of the page appears the title, 
Ulmus americana, without an author-citation. In his preface 
Sargent states that he uses the first specific name published 
(back to 1753). The multiple citations therefore convey to 
the reader the idea that Sargent is using for the Elm a name 
published in 1753 and is using it in the same sense as it was 
used in forty-five other places. 





92 Rhodora [Von. 58 


A second meaning for the citation also came into use early, 
appearing first in the Systema Vegetabilium as revised by 
Johann Andreas Murray in 1798, in which he appended the 
initial: M to the species proposed by himself: “idque non vanae 
ambitionis cause, sed ut ne errores, qui mei forsitan sint, Linneo 
tribuantur.”’ (That the errors which I may have made will not 
be attributed to Linnaeus.) This introduces the idea of responsi- 
bility into the citation. The cited author is the one who recog- 
nizes a taxonomic entity and champions his opinion by proposing 
a name for it. He may not have been the first to recognize 
the entity: in the example given above it was Gray who recognized 
a certain Bladderwort and published it as a variety, but it was 
Barnhart who assumed the responsibility for its specific status; 
Torrey recognized Pachystima Canbyi as an undescribed species, 
but Gray is the responsible author. It was Bicknell who got 
the “‘credit’’ for distinguishing two species of Scrophularia instead 
of one, but it was also Bicknell who took the blame for proposing 
the specific epithet leporella when Pursh had long before named 
the plant lanceolata. 

Here then we have two useful functions of the author-citation, 
the first a hint as to the place in literature where the first descrip- 
tion of the plant may be found, the second a definite identifica- 
tion of the responsible botanist. 

The first of these uses had at one time considerable value. 
As the number of taxonomists and taxonomic publications has 
increased during two centuries, as taxonomists have departed 
more and more from the old habit of publishing comparatively 
few books to the newer fashion of writing many short papers, 
this function has gradually lapsed. If one sees in literature 
the name Teucrium charidemi Sandwith apud Lacaita (example 
cited in the Code), where does he go about finding a description 
of the plant? You know perfectly well, it is through the Index 
Kewensis. As a source of bibliographic information modern 
citations are worthless. We still use and shall doubtless con- 
tinue to use certain author-citations which have a purely biblio- 
graphic value. Kunth is certainly responsible for the vast 
majority of the numerous species ordinarily cited to Humboldt, 
Bonpland, and Kunth under the abbreviation HBK. L.-C. 
Richard is responsible for the new names appearing in Michaux’ 
Flora Boreali-Americana, although they are cited to Michx. 
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The second use has always been of great value. It is desirable 
to know what the authority (not always the author) is behind 
the name. Certainly a species of fern vouched for by Maxon, 
or a Eucalyptus by Maiden, or a Mesembryanthemum by Brown, 
deserves our careful consideration before it is rejected as a mere 
synonym. But this desire is not always anwered by a citation, 
because the cited author may be responsible only for the name 
and searcely or not at all for any taxonomic opinion about the 
plant. In other words, we can not distinguish a citation of 
taxonomic value from one of merely nomenclatural interest. 

Nor does a citation always serve the “purposes of precision” 
demanded by the International Code. Acer saccharinum, 
Quercus rubra, and Quercus Prinus are all common trees of the 
eastern states and all were originally named by Linnaeus. Neither 
with nor without the appended citation L. does the reader 
have any idea to what kind of tree these three names refer, 
unless he knows the approximate date when the name was used 
and the disposition of the man who used it. 

How much more sensible it is for persons who merely use 
scientific names of plants to follow the plan often seen in eco- 
logical papers and to state, in effect, that the names which they 
use are those used in Gray’s Manual, or Britton & Brown, or 
Small’s Manual, or what you will. What they mean by such 
a statement is, if expanded, that they have identified their 
plants to the best of their ability with the taxa described in 
the cited work of reference and assume no responsibility for 
the nomenclatural or taxonomic accuracy of the names. What 
more can any of us do?—GREENWICH, CONNECTICUT. 





ILLEGITIMACY OF PERSOON’S SPECIES OF 
KOELERIA (GRAMINEAE) 


Luoyp H. SHINNERS 


In his Synopsis Plantarum, vol. 1, p. 97, 1805, Persoon de- 
scribed the genus Koeleria, with five species. Four of the five 
names are unequivocally illegitimate, since an earlier, legitimate 
epithet in the same rank is cited as synonym, but not taken up. 
The fifth (no. 3, éwberosa) is for all practical purposes illegitimate 
also, since the synonym quoted by Persoon with question mark 
does in fact apply to the same plant. The nomenclature has 
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been only partially clarified in Karl Domin’s Monographie der 
Gattung Koeleria (Bibl. Bot. 65, 1907), with an elaborate array 
of infraspecific taxa which creates more problems than are 
solved. The five original species may be discussed in the order 
named by Persoon. 

1. K. Gracruis Pers. ‘Poa nitida. Lam. ill. 1. p. 182. Poa 
cristata. Krocker. sil. ic. An Aira subspicata. L.?” The 
oldest legitimate epithet is that of Lamarck, 1791. It cannot 
now be transferred to Koeleria because of K. nitida Nutt., 1818. 
If considered distinct from the next species, as is done by Domin 
and other European writers, it must be called K. macranthu 
(Ledeb.) Spreng., Mant. 2: 345-346, 1824. This is apparently 
the correct designation for the plant currently known in Amer- 
ica as Koeleria cristata, and in Europe as K. gracilis. It is not 
mentioned in Domin’s Monographie, but appears as synonym 
of K. gracilis in Hegi’s Illustrierte Flora von Mittel-Europa 1: 
286, 1908 (text for this genus supplied by Domin), in its original 
form, Aira macrantha Ledeb. 

2. K. cristata Pers. This must be considered a new name 
as published by Persoon, since he does not indicate a particular 
synonym, but says merely “Poa cristata auctorum.” De 
Candolle (Cat. Pl. Hort. Bot. Monsp., p. 116, 1813) and many 
subsequent authors (recently Hitchcock, Man. Grasses U. S.., 
ed. 1, p. 873, 1935; ed. 2, p. 887, 1950) have supplied Poa cristata 
(L.) L., or Aira cristata L., as basinym. This is not correct, 
because Persoon himself cited Poa cristata L. as synonym, not 
of K. cristata, but of species no. 4, K. phleoides. Three varieties 
are listed under K. cristata, of which the second and third are 
based respectively on Poa pectinata Lam. and P. pyramidata 
Lam. The former, according to Domin and recent European 
authors, belongs to K. vallesiana (for nomenclature of that 
species, see under no. 3). Lamarck’s other species provides 
the earliest available epithet, and the legitimate name for 
Koeleria cristata Pers. (not of most later authors) is therefore 
K. pyramidata (Lam.) Beauv., Agrost., pp. 84, 166, and 175, 
1812. It is worth quoting Lamarck’s description, from IIl. 
1: 183, 1791: “P. panicula pyramidali, glumis laevibus nitidis 
muticis trifloris, vaginis villoso-pubescentibus. ... Cult. in 
H. R. a p. cristata distinetiss. spec.’’ Domin restricts this 
species to central and western Europe. 
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3. K. TruBeROSA Pers. “Aira valesiaca Allioni? Aira cristata. 
Smith. brit. 1. p. 83.’ Under this species is named var. ? 
setacea. The description and reference to Smith constitute 
valid publication, if the doubtful reference to Allioni is dis- 
regarded. But Azra valesiana All., Fl. Pedem. Auctarium, p. 
40, 1789 (with reference to Haller and Scheuchzer), redescribed 
several times by other authors with various spellings of the 
same epithet, is evidently the same as K. tuberosa. The oldest 
synonym reported by Domin is Festuca splendens Pourret, 1788, 
basinym for Keekria splendens (Pourr.) Druce, 1905. The 
latter is however a later homonym of K. splendens Presl, 1820, 
The next oldest synonym is Poa pectinata Lam., Ill. 1: 182, 
1791, with an epithet not previously employed in Koeleria. 
The name of this species must therefore become Koeleria pec- 
tinata (Lam.) Shinners, comb. nov., based on Poa pectinata 
Lam., |. ec. The plant appears in recent European works as 
K. vallesiana (Honckeny) Bertol. ex R. & 8., Mant. 2: 346, 1824. 
This is incorrect for several reasons. Roemer & Schultes in- 
troduce Bertoloni’s binomial with the words ‘‘adde synonymon,”’ 
so that it was not validly published in 1824. The binomial 
derives from Allioni’s Atra valesiana, 1789 (the same spelling 
is used, and Allioni is mentioned), not from Honckeny’s Poa 
vallesiana, 1782. The spellings vallesiana, valesiana, vallesiaca, 
valesiaca must be regarded as merely orthographic variants of 
the same name. Koeleria valesiaca (Suter) Gaudin, 1808, pre- 
vents the adoption of any later combinations based on such 
epithets. Consequently neither Aira valesiana All. nor Poa 
vallesiana Honck. can serve as basinym for a legitimate com- 
bination under Koeleria. 

4. K. pHigoreEs Pers. “Festuca. Villars. Dauph. 2. p. 95. 
Avena pumila. Lam.? videtur. Poa cristata. Linnaei.”” The 
earliest epithet, that of Linnaeus, should have been kept. Failure 
to adopt it makes the combination K. phleoides illegitimate. 
Though Persoon’s citation typifies the Linnaean species by the 
element known as K. phleoides, his publication of K. cristata 
as a different and newly designated species prevents the adoption 
of the proper Linnaean epithet for K. nhleoides. Since the name 
K. phleoides (Vill.) Pers. is illegitimate, the plant must be called 
Koeleria Gerardi (Vill.) Shinners, comb. nov., based on Festuca 
Gerardi Villars, Hist. Pl. Dauph. 1: 249, 1786 (in footnote), 
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a species not listed in Index Kewensis. Koeleria Gerrardi 
Benth. & Hook., Gen. Pl. 3: 1184 and 1194, 1883 (spelled Gerardi 
on p. 1184, Gerrardi on p. 1194 and in Index Kewensis) is a 
nomen subnudum. I have followed Stapf, in Thiselton-Dyer, 
Fl. Cap. 7: 697, 1900, in treating it as a nomen nudum (listed by 
Stapf as synonym of Stiburus alopecuroides (Hack.) Stapf, 
spelled Gerrardi, with the remark “name only’’). It can also 
be held that Gerardi and Gerrardi are entirely different epithets 
for nomenclatural purposes because taken from names of dif- 
ferent persons with different spellings, even though the difference 
is of one letter only. An older name, Alqpecurus ciliatus All., 
1785, is unavailable for transfer because of Koeleria ciliata 
Kerner in Baenitz, 1879 (or ex Domin, 1903), and K. ciliata 
Aschers. & Graebn., 1900. If treated in the segregate genus 
Lophochloa, the correct name of this species is L. cristata (L.) 
Hylander, Bot. Notiser 1953: 355, based on Festuca cristata 
L., 1753, not on Atra cristaia L., 1753, which happens to be the 
same plant. I personally do not favor the degree of splintering 
of genera found in publications by Nevsky and other recent 
European authors; Lophochloa can quite satisfactorily be con- 
sidered a good subgenus under Koeleria. 

5. K. vinzosa Pers. “Phalaris pubescens. Poiret. Aira 
pubescens. Vahl, symb. 3. p. 9. Desf. Atl. 2. p. 446.” Koe- 
leria pubescens Beauy., Agrost. pp. 85 and 166, 1812, was a 
nomen nudum (according to Niles, Contrib. U. S. Nat. Herb. 
24: 188, 1925), but it was later validated by Cosson & Durieu, 
and subsequently by other authors with confused author cita- 
tions. The basinym is Phalaris pubescens Lam., Encycl. Méth. 
Bot. 1: 92, 1783. Vahl lists Phalaris pubescens ‘‘Poir.’’ as 
synonym of his Aira pubescens, but neither in the introduction 
to volume 1 of the Encyclopédie nor under the special article 
Alpiste (Phalaris) is Poiret mentioned. The full citation of 
the correct name then must be Koeleria pubescens (Lam.) Beauv. 
ex Cosson & Durieu, Fl. Alg. II. p. 122, 1854—1867 (this reference 
not seen). The combination appears in Boissier, Fl. Or. 5 pt. 
2: 573-574, 1884, with erroneous author citations, but with the 
same ultimate basiny:a.—sOUTHERN METHODIST UNIVERSITY. 





Jackson,—Helianthus doronicoides 


THE HYBRID ORIGIN OF 
HELIANTHUS DORONICOIDES 


R. C. Jackson’ 


Helianthus doronicoides was named and described by Lamarck 
in 1789 from a specimen under cultivation in the Jardin du Roi. 
Lamarck believed that the original material had come from 
North America. The type specimen is deposited in the Muséum 
National d’Histoire Naturelle in Paris, France. A photograph 
of the type specimen (Plate 1225) has been studied and sup- 
plemental information has been kindly supplied by Dr. Arthur 
Cronquist who has examined the type. 

In nature H. doronicoides appears to be extremely rare. Wat- 
son (1929) lists several specimens which he considered to be 
H. doronicoides, but he never found this species in his extensive 
collecting of the genus. Deam (1940) concluded that the species 
was one of the rarest sunflowers in Indiana. He once collected 
it growing naturally in Marshall County and transplanted a 
part of the clone to his garden in Bluffton, Indiana. 

A study of herbarium collections of H. doronicoides has shown 
that, for the most part, specimens designated as this species are 
fragments of other perennial taxa of Helianthus. Commonly, 
the upper portion of H. tuberosus L. and H. strumosus L. have 
been labeled H. doronicoides. Cronquist (private communica- 
tion) has previously found miscellaneous collections of misfits 
under the name H. doronicoides in several herbaria, and has 
omitted this species from Gleason’s Flora. 

The rarity of H. doronicoides in nature has led to the suspicion 
that it is, perhaps, of hybrid origin. Morphologically the species 
appears closest to H. mollis Lam. Both species have sessile 
leaves, and the two main lateral veins diverge from the midrib 
some distance from the leaf base. However, the phyllary shape, 
general pubescence, and height of the two species are somewhat 
different. Watson (1929) has suggested that H. mollis and 
H. tomentosus Michx. are the two closest relatives of H. doroni- 
coides. 

1 The writer wishes to express his thanks to Dr. C. B. Heiser, Jr., Indiana Uni- 


versity, who suggested this problem, and to the curators of herbaria who have loaned 
specimens for study. 
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An attempt to relocate the clone of HH. doronicoides from 
which Deam made his collection was unsuccessful. In the 
same county, however, several populations of putative hybrids 
between H. mollis and H. giganteus L. were found. Among 
these hybrids were a number of plants fitting the description 
of H. doronicoides. Some of the hybrids were possibly back- 
crosses, but generally there was little morphological variation 
from one population to another. In Indiana the two parental 
species are ecologically separated. Helianthus giganteus is 
found in decidedly wet habitats along streams, in old lake beds, 
and in wet prairie. On the other hand, H. mollis usually occurs 
in drier sites along fence-rows, railroad right-of-ways, on low 
sand ridges, and prairie areas. Where the two species occupy 
adjacent and disturbed habitats hybrids have been found. 
Deam’s specimen of H. doronicoides was collected along an open 
ditch through a cleared field. 

A program of artificial hybridization and cytological study 
was initiated in order to synthesize H. doronicoides and to 
determine its affinities with those species to which it appeared 
to be more closely related morphologically. Seeds of H. doro- 
nicoides had previously been obtained from Deam, and this 
species along with H. mollis, H. giganieus, and H. tomentosus 
was grown in the Experimental Garden at Indiana University. 
Cytological examination of the species revealed that H. tomentosus 
was hexaploid with n = 51. Helianthus mollis and H. doronicoi- 
des were both diploid with n = 17. The chromosome number 
of H. giganteus wasn = 17 as reported by Geisler (1931). Helian- 
thus doronicoides we~ found to have 68 per cent stainable pollen 
while in the other species the pollen was approximately 100 
per cent stainable. 

Hybrids between H. mollis and H. doronicoides, H. mollis 
and H. giganteus, H. doronicoides and H. giganteus were obtained. 
All crosses of these species to H. tomentosus were unsuccessful. 
In the cross of H. doronicoides to H. mollis and H. giganteus there 
was an increase in the fertility of the few hybrids obtained over 
that found for H. doronicoides. Meiosis in the progeny ap- 
peared to be normal, and they were morphologically inter- 
mediate for the parental characters. The F; hybrid between 
H. mollis and H. giganteus was somewhat intermediate for 
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characters of the two parents, but it resembled H. giganteus 
more closely in ieaf and phyllary shape. Phyllary length of the 
hybrid exceeded that of either parent. In comparison with 
the type of H. doronicoides, the leaves of the F; were narrower 
and less pubescent. However, among the progeny of a backcross 
to H. mollis there were a number of plants which were mor- 
phoiogically very close to the type of H. doronicoides. Other 
progeny of the backcross exhibited a series of character gradations 
between the F, and the recurrent parent. 

Meiosis was studied in the hybrid between H. mollis and H. 
giganieus. Seventeen bivalents were found in 50 microsporocytes 
studied at diakinesis. At first metaphase fragments were found 
in 28 of 50 cells examined. A single chromatin bridge was 
observed in a few cells at first anaphase. The hybrid yielded 
57.9 per cent stainable pollen. Inasmuch as bridges were not 
found in either of the two parental species, it is quite possible 
they differ for at least one inversion. 

All available evidence indicates that H. doronicoides is of 
hybrid origin, and that this species epithet was applied to a 


hybrid derivative from a natural cross between Helianthus 
mollis and H. giganteus. According to the International Code 
of Botanical Nomenclature a putative hybrid between two 
species of the same genus may be designated by a formula or 
by a name. Since the epithet H. doronicoides has been in the 
literature for some time, it is retained here under a new status. 


Helianthus < doronicoides Lamarck (pro sp.) 
Helianthus doronicoides Lam. Encyc. 3: 84. 1789. 


SPECIMENS EXAMINED: NEW JERSEY. Atlantic County: Sept. 14, 1896, 
C. A. Gross (ILLS). rvprana. Marshall County: along an open ditch through 
a cleared field, Sept. 21, 1930, Deam 49921 (IND). Starke County: along 
a highway drainage ditch, Sept. 1, 1953, Jackson 706-10 (IND); on excavation 
of a newly dug drainage ditch, Aug. 29, 1954, Jackson 710-25 (IND). Sul- 
livan County: 4 miles west of Shelburn, Aug. 24, 1912, Deam 12156 (IND). 
ILLINOIS. Sangamon County, Barrens, Spring Creek, Sept. 1860, Z. Hall (F). 


Although a number of hybrid populations were located, 
observations ever a two year period indicated that they were not 
competing successfully with the parental and other species in 
the disturbed habitats. Three small populations seen in 1953 
were not found in 1954, and some of the larger populations were 
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reduced in the number of clones present the second year. It 
appears that the hybrids may be able to survive only in dis- 
turbed habitats in an early successional stage and that they are 
later eliminated by other species. Nevertheless, it may be 
expected that the hybrid will continue to occur wherever the 
habitats of H. mollis and H. giganteus are adjacent and dis- 
turbed.—DEPARTMENT OF BIOLOGY, UNIVERSITY OF NEW MEXICO. 
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SOME CHROMOSOME NUMBERS IN THE GENUS 
CALLIRHOE (MALVACEAE) 


W. H. P. Emery 


Tue genus Callirhoé is represented in Texas by six of its seven 
species (Waterfall, 1951). One of these Texas species, C. 
involucrata, has three recognized infraspecific taxa; a second 
species, C. digitata, has two. Waterfall in treating this genus 
emphasized the extreme morphological variation of one variety— 
var. lineariloba. He listed several morphological tendencies of 
the group but concluded that due to the intergradation of 
characters it did not seem feasible to circumscribe further 
infraspecific taxa. 

In view of the synonymy, Waterfall’s comments, and personal 
observations on the variability of this species, I have referred 
to it as the C. involucrata “complex.” 

Previously, only two chromosome counts have been reported 
for Callirhoé. Kesseler (1932) reported a number of n = 12 
from meiotic figures of C. involucrata. Skovsted (1935) reported 
a number of 2n = 42 for mitotic figures in the root tip cell's of 
C. lineariloba Gray (= C. involucraia var. lineariloba). 
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MATERIALS AND METHODS 


Chromosome counts were made from acetocarmine and aceto- 
orcein anther smears following fixation in a 1 glacial acetic 
acid: 3 absolute alcohol solution. 

Attempts to obtain smears from fresh material were not 
successful because “druses’”’ of oxalic acid from the anthers 
prevented proper flattening of the preparations. Following 
fixation, however, this difficulty was not encountered. 

Voucher specimens of each collection have been deposited 
in the University of Texas Herbarium, Austin, Texas. Grateful 
acknowledgement is made to Dr. B. C. Tharp for his help in 
procuring some of the collections noted here. In the following 
table are listed the source and chromosome numbers of the 
material examined. Nomenclature and identification follow 
the treatment of Waterfall. 


SPECIES SOURCE AND VOUCHER NUMBER 


*C. involucrata (T. & G.) Gray Texas: according to B. L. Turner 
var. involucrata from Polk Co. W. H. Emery 100. 


*C. involucrata var. lineariloba Williamson Co.: Cedar Park, 
(T. & G.) Gray Tex. W. H. Emery 99. 


— —_—_——_—_—_—_— Gonzales Co.: Palmetto State 
Park. W. H. Emery 98. 


Travis Co.: Austin, Tex. 
W. H. Emery 97. 


Texas: locality unknown Buds 
from garden material. W. H. 
Emery 96. 


*C. digitata Nutt. var. Travis Co.: Austin, Tex. W. H. 
stipulata Waterfall Emery 95. 


C. digitata var. stipulata Williamson Co.: Cedar Park, 14 
forma alba Waterfall Tex. W. H. Emery 94. 


* Camera lucida drawings of meiotic division figure attached to voucher specimen. 


DiIscUSSION 


From a preliminary cytological survey of this group it is 
evident that the genus Callirhoé is composed of a polyploid 
series which is interpreted to have a base number n = 7. Of 
the six collections of the C. involucrata “complex” for which 
chromosome counts have been made, no two have the same 
number. Four plants are considered euploid, while the remain- 
ing two (2n = 24, Kesseler; 2n = 60, reported above) are 
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considered aneuploid. Despite the fact that both of these 
numbers are multiples of six, it is unlikely that within the 
“complex” there are two polyploid series, one based on seven 
and one based on six. From the chromosome numbers reported 
above it is obvious that the extreme morphological variability 
in Callirhoé noted by Waterfall is paralleled by an equally great 
variation in chromosome numbers. 

No attempt was made by the present writer to determine any 
possible correlation between chromosome numbers and mor- 
phological types. The limited chromosomal information pre- 
sented here suggests that correlated cytological and field studies 
are desirable in further attempts to delimit the heterogeneous 
morphological taxa represented by C. involucrata.—-THE PLANT 
RESEARCH INSTITUTE, THE UNIVERSITY OF TEXAS, AUSTIN, TEXAS. 
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RATES FOR SPECIAL NUMBERS OF RHODORA 


Many of the single numbers can be supplied only at special prices. as follows: 


z 


Vol. 12, no. 134: Vol. 37, no. 444: 55c Vol. 47, no. 557: 

no. 138: 45c Vol. 38, no. 445: SOc no. 558: 
Vol. 13, no. 151: no. 448: 70c no. 559: 
Vol. 14, no. 163: 60c no. 450: 70c no. 560: 
Vol. 15, no. 171: no. 455: no. 562: 
Vol. 16, no, 182: no. 456: no. 563: 


eS] 
z 


* 
e 


Vol. 17, no 3: 45 % no. 458: no. 566: 
Vol. 18, mo. 205: no. 463: 4 no. 567: 
19, no. : no. 3 no. 568: 
no. ; no. no. 569: 
» &, . : ‘ no. : no. 570: 
no. : no. 571: 
. 23, 3 no. : no. 572: 
no. no. 
no. g no. 
no. 
no. 


SERFPETE 


y 
a 


no. 
no. 
no. 
no. 
no. 
no. 
no. 
, no. 
no. 
no. 
no. 
no. 
no. 
no. 
no. 
no. 
no. 
no. 


4 
#F 


~ 
#F 


2 $23 


SPPo RFE ERE RR SEES! 
SESERESERRSERRRRREES 





DUPLICATE BOOKS FOR SALE 


These books have Library book plates and are used copies, some worn, 
some in need of binding. 


Britton, N. L. & Brown, H. A. Illustrated Flora of the Northern 
States and Canada. 2d edition. 3 vols. New York, 1913. $15.00 


BromMFieLp, Wii1iam A. & T. B. Satrer. Flora Vectensis, edited 
by W. J. Hooker. London, 1856. 10.00 
Emerson, Georce B. A Report on the Trees and Shrubs growing 
naturally in the Forests of Massachusetts. 4th edition. 2 vols, 
Boston, 1887. 5.00 


Huurén, Eric. Flora of Alaska and Yukon. 1941-50. 50.00 


Loupon, J.C. Arboretum et Fruticetum Britannicum. 2nd edition. 
8 vols. London, 1854. 15.00 

Miter, Evten & Wuirine, Marcaret C. Wild Flowers of the 
Northeastern States. New York, 1904. pp. 622. 5.00 

PickEeRING, Cuartes. Chronological history of plants: man’s record 
of his own existence illustrated through their names, uses and 
companionship. Boston, 1859. 

Sargent, Cuartes C. Report on the forests of North America 
(exclusive of Mexico). ashington, D. C., 1884. 

Sowersy, James. English Botany. Vols. 1-36 (bound in 18 vols.). 
London, 1790-1814. (Suppl. vols. 1-5 lacking). 

Sranpiey, P.C. Flora of the Lancetilla Valley, Honduras. 1931. 


Sweet, Rosert. Cistineae. The Natural Order of Cistus or Rock 
Rose. London, 1825-1830. 


Trexease, W. Botanical Observations on the Azores. 1897. 


ADDRESS THE LIBRARIAN 


GRAY HERBARIUM OF HARVARD UNIVERSITY 
22 Divinity Avenue, Cambridge 38, Mass. 





BACK NUMBERS OF RHODORA WANTED 


The following issues of Rhodora are needed for the completion of sets of the Journal: 


Year Mo. No. Year Mo, No. Year Mo. No. 
1930 Jan. 373 1938 Feb. 470 1941 Sept. 513 
1930 377 1939 May 485 1942 Jan. 517 
1931 390 1939 June 486 1942 April 520 
1931 392 1939 Dec. 492 1942 Nov. 527 
1932 400 1940 Jan. 493 1944 Feb. 542 
1935 435 1940 Sept. 501 1944 March 543 
1935 July 439 1940 Oct. 502 1947 June 582 
1936 Feb. 446 1941 Jan. 505 1949 Aug. 608 
19386 May 449 1941 March 6507 


Please contact Dr. A. F. Hill, Botanical Museum, Oxford Street, Cambridge 38, 
Mass., if you are willing to part with any of the numbers listed, 








